Congenital malaria is increasingly reported among babies born to mothers continually residing in endemic areas. Given the high morbidity and mortality associated with malaria it is pertinent to determine its current status among newborns in Lagos, Nigeria. The aim was to determine the incidence of congenital malaria in newborn babies delivered at the Lagos University Teaching Hospital and also to determine the frequency of parasitaemia in their mothers and placentae. A cross-sectional study of mothers attending the antenatal clinic of the Lagos University Teaching Hospital was done. The Sociodemographic and clinical characteristics of mothers were documented. Samples of maternal, placental, cord and neonatal blood were taken and stained with Giemsa and examined for malaria parasites. Neonatal samples were examined at birth, on days 3, 7, 14 and 28. One hundred mothers and their placentae, as well as 104 babies and their cord blood were studied. The incidence of congenital malaria was 16/104 (15.3%) and parasite counts ranged from 47 to 1019/kl. Plasmodium falciparum was the predominant specie. There was a strong association between placental, maternal, cord and neonatal parasitaemia. All the babies with congenital malaria had infected mothers, placentae and cords ( p 5 0.0001). In conclusion congenital malaria is not uncommon in Lagos nowadays, and there are relatively high rates of maternal, placental and cord blood parasitaemia. It is, therefore, recommended that babies born to mothers with malaria should be screened for congenital malaria.
Introduction
Congenital malaria is one of the three recognized types of neonatal malaria, the others being acquired and transfusional. 1, 2 Congenital malaria occurs when malaria parasites cross the placenta either during pregnancy or at the time of delivery, and is diagnosed when asexual forms of the parasite are seen on the blood smear of the baby within the first week of life. 2, 3 Malaria in the neonate was said to be rare, 4, 5 and was first described in 1876 with an incidence of 0.18-0.3%. 4 It was said to occur more commonly in babies born to non-immune mothers with malaria. 6 However, recently there have been increasing reports in both the indigenous population of malaria-endemic regions and in non-endemic areas. [7] [8] [9] [10] [11] The current incidence of congenital malaria is put at 8-33%. 8, [11] [12] [13] [14] Given the increasing prevalence of congenital malaria even among babies born to mothers continually residing in holoendemic areas, of which Lagos is one, and that an earlier study in 1986 did not record any congenital malaria, 15 it has become pertinent to determine the current status. The aim of this study, therefore, was to determine the incidence of congenital malaria in newborn babies delivered at the Lagos University Teaching Hospital and also to determine the frequency of parasitaemia in their mothers and placentae.
Subjects and Methods
The study was conducted over a 3-month period between August and October 2002, that is during the rainy season. A total of 100 consecutive mothers and their newborns from the labour ward were included in the study after obtaining an informed consent. Refusal of consent from the mother and birth before arrival were the exclusion criteria. Ethical clearance was obtained from the hospital's ethics committee.
Patient Handling Protocol
A standard pre-tested questionnaire was given to all mothers. The information sought included the mother's biodata, occupation, education, parity, booking status, last menstrual period, use of chemoprophylaxis, history of fever during pregnancy, and any complications during pregnancy. The mode of delivery, placental weight and condition of the placenta were also recorded. In the delivery room 1.00 ml of venous blood was drawn from each mother. One millilitre of cord blood was obtained from the umbilical vein (towards the foetal end) after cleaning to avoid mixing with maternal blood. Thick and thin smears were prepared from both samples using standard techniques. 16 The placenta was weighed and examined for the presence of gross pathology. Thereafter 2 cm 2 of placental tissue was cut from the maternal surface of the placenta and the blood obtained from this site was aspirated into a 2-ml syringe and was used for the preparation of thick and thin blood smears immediately. From each baby 0.5 ml of venous blood was obtained from the dorsum of the hand within 1 h of delivery and thick and thin blood smears were prepared immediately. All slides were labeled according to the standard technique 16 and were airdried. Slides were then placed horizontally in a slide holder in a covered container and protected from insects and dust. Blood films from mothers, placentae, cords and babies were stained with Giemsa by a WHO certified microscopist within 24 h of collection. Each film was examined at a magnification of Â100 under oil immersion and the presence of trophozoites or ring forms (asexual forms) on the film was taken as laboratory evidence of malaria. Asexual malaria parasites were counted concomitantly with white blood cells in each field, and parasite counts were recorded as the ratio of asexual forms per 200 white blood cells in each field. A minimum of 200 fields was examined before a slide was declared negative. Parasite counts were done using standard methods. 16 The babies were followed-up on days 3, 7, 14 and 28. Physical examination of each infant was conducted at each visit, and thick and thin blood films for malaria parasites were made on blood samples obtained by heel prick. All parasitaemic babies that became symptomatic were screened for sepsis using acute phase responses and cultures. All data were entered into a prepared proforma.
Data Analysis
The data was entered, validated and analyzed using Epi info version 6.04 software package. 17 Continuous variables were expressed as means and standard deviations if they were normally distributed and as median and range if skewed. Means were tested by Students t-test or ANOVA, while the appropriate non-parametric test was applied to the skewed data. Results were presented in the form of tables and figures. Where the numbers were small, Fishers exact test was used. A p-value 50.05 was taken as significant.
Results
One hundred mothers and their placentae as well as 104 babies and their cord blood were studied. Ninety-six mothers gave birth to singleton babies while four mothers had a set of twins each. Of the studied babies, 9 (8.7%) were preterm while 16 (15.4%) were of low birth weight, 81 (78%) babies completed the study while 23 (22%) dropped out at various stages of follow-up, but their available data were analyzed. One of the mothers had very high parasite counts that skewed the data to the right. Table 1 shows the sociodemographic profile of the mothers. The mean age (SD) was 30.8 (4.4) years, with 45 (45.0%) educated up to the University level and above. More than half of the patients fell into the upper socioeconomic class as per Olusanya's classification.
18 Table 2 shows the antenatal and delivery characteristics of mothers. A total of 42 (42.0%) were primigravidae and 90 (90.9%) mothers were on malaria chemoprophylaxis (predominantly pyrimethamine) (As at the time of data collection the routine in the hospital was to use pyrimethamine weekly as prophylaxis for all pregnant women. The incidence of pyrimethamine resistance in the country has been found by Nahlen et al. 28 to be about 60-65% and is probably higher now. However, the practice in the hospital has now changed and the mothers are given curative doses of antimalarials (sulphodoxine/pyrimethamine) at presentation and Table 1 Socio demographic profile of the studied mothers once in the second and third trimesters). Out of the 48 (48.0%) mothers that had fever, 29 (60.4%) had confirmed malaria during pregnancy. Table 3 and Figure 1 show data on malaria parasitaemia at delivery. The predominant species identified in mother, placenta, cord and baby was P. falciparum. The frequency of parasitaemia in the mother, placenta, cord and baby was 19 (19%), 15 (15.0%), 15 (14.4%) and 14 (13.4%) respectively. Table 4 shows malaria parasitaemia in babies at follow-up. The frequency of parasitaemia reduced from 14 (13.6%) at birth to 10 (9.7%), 8 (8.8%), 7 (8.6%) and 1 (1.2%) on days 3, 7, 14, 28 respectively. Out of the 14 babies that were parasitaemic at birth 8 remained parasitaemic on day 3, while 6 had a spontaneous clearance of parasitaemia. Two babies who were not parasitaemic at birth were found to be parasitaemic on day 3. These same babies spontaneously cleared their parasites by the next visit and remained asymptomatic until discharge. A total of 16 babies had asexual malaria parasitaemia in the first 7 days of life, thus the incidence of congenital malaria in this study was 15.3%. The parasite counts were uniformly low ranging from 47-1019/ml. Trophozoites and ring forms were the only stages identified. Table 5 shows the strong association between placental, maternal, cord and neonatal parasitaemia. All the babies with congenital malaria had infected mothers, placentae and cords ( p 5 0.0001). A large number of infected mothers (14 out of 19) had infected babies ( p 5 0.0001). Most infected placentae came from infected mothers (15 out of 19), p 5 0.0001.
Discussion
The incidence of congenital malaria in this study was 15.3%, which approximates the 17% found in Enugu. 12 This, might reflect the similarity in endemicity of malaria in these study sites, which are Table 2 Maternal antenatal and obstetric characteristics both in the equatorial zone in the forest belt of Nigeria with similar patterns of malaria transmission. Two earlier studies in Lagos 5,15 found lower rates of 0.18 and 0% respectively, while a Ugandan study reported a rate of 5.6%. 19 These are however, not so recent studies and the epidemiology of malaria may have since changed. The lower incidence reported from Ugandan Highlands may be related to the comparatively lower endemicity of malaria in that area. 19 Congenital malaria was said to be uncommon in endemic areas, with a reported incidence of 0.3%. 5 However, there have been increasing reports of the occurrence of congenital malaria in both endemic and non-endemic areas and the rates are variable, ranging between 0.3 and 33%. 4, 7, [20] [21] [22] The variable incidence may be due to differences in definitions, or in methodology or even true reflections of environmental differences. The high incidence rate recorded in this study provides further evidence for recently increasing trends. The recent increase in the incidence of congenital malaria in holoendemic areas has been attributed to many factors. These include increased resistance of P. falciparum to antimalarial drugs resulting in increased maternal parasitaemia, 23, 24 increased virulence resulting from altered antigenic determinants, 8 and increased reporting of cases. 25 It has also been suggested that mothers on regular malaria chemoprophylaxis have low malaria antibody titers and so might transfer little protective antibodies to their newborns. 26 These are probably the babies that may manifest with congenital malaria. 26 There was a strong association between congenital malaria, placental and maternal parasitaemia ( p 5 0.0001) with all the infected babies having infected mothers and placentae, though the parasite counts differed. Larkin and Thuma 13 had similar findings. The parasites identified in foetal blood may indicate the extent to which the placental barrier might have been breached. Several mechanisms have been postulated for this and include, mechanical damage to the placenta at the time of parturition, 27 acute fever in the pregnant woman resulting in increased friability of the placenta, 27 and premature separation of the placenta. 27 The significance of this association is that maternal and placental malaria could result in premature delivery, 20 low birth weight 20 and symptomatic congenital malaria. 3 Thus, it is likely that babies will benefit from effective malaria treatment of mothers during pregnancy. We conclude that congenital malaria is not uncommon in Lagos nowadays, and there are relatively high rates of maternal, placental and cord blood parasitaemia. There is also a strong association between congenital malaria and maternal and placental parasitaemia. It is, therefore, recommended that babies born to mothers with malaria should be screened for congenital malaria. 
